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Abstract
Research has suggested that young students start to lose motivation to learn as they advance in
their education. This study focuses on student motivation to learn science and how, if at all,
student motivation can be increased with the use of motivational strategies. The lack of
motivation to learn science for students is of concern due to the decreasing number of people
entering careers in science. In this study, the use of motivational strategies such as making
science content relatable is explored, in hopes of motivating more students to learn science and
perhaps pursue a science career. The goal of this study was to recommend a strategy to
implement in science classrooms in order to increase motivation to learn science and spark
student interest in pursuing careers in science.
Keywords: motivation, science learning, careers in science, motivation to learn science,
science classroom, science education
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Chapter I: Introduction
Studies have shown evidence of many young students losing motivation to learn science
in middle school, and as they advance in their education (Vedder-Weiss & Fortus, 2011). This
affects the number of students who pursue careers in science. Science education is necessary for
students to cultivate scientific literacy so they can understand the relevance of science and
technology to their lives (Tuan et al., 2005). Motivation is important in education because it
factors in with the students’ “conceptual change processes, critical thinking, learning strategies,
and science learning achievement” (Tuan et al., 2005). When students believe that the content
they are learning is meaningful, they will actively engage in learning; furthermore, when the
students perceive the information as unimportant they will revert to memorization or other
surface learning strategies to learn the content (Tuan et al., 2005). In this study, the use of
motivational strategies such as making science content relatable is explored, in hopes of
motivating more students to learn science and perhaps pursue a science career.
In general, motivating students to learn is difficult for educators in all content areas.
Previous research has shown that kindergarteners’ enthusiasm for school is approximately 95%
and decreases to 37% by their freshman year; it does however increase to roughly 40% in their
last three years of high school (Denzine & Brown, 2015, p. 19). The slight incline of enthusiasm
toward the end of schooling years is recognizable to the accessibility of elective courses
(Denzine & Brown, 2015, p. 19). Denzine and Brown (2015) recognize that a learner’s belief in
their intelligence is another issue related to motivation (p. 26). Learners’ beliefs can be
categorized into “growth” and “fixed” mindsets, based on how they view intelligence (Denzine
& Brown, 2015, p. 26). Learners with a “growth mindset” believe intelligence can change over
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time based on effort and “fixed mindset” learners find intelligence to be “inherited and
uncontrollable” (Denzine & Brown, 2015, p. 26). Therefore, it is typical for a learner with a
growth mindset to continue with their academic learning even when it becomes difficult, whereas
a learner with a fixed mindset might become unmotivated to learn the content (Denzine &
Brown, 2015, p. 19). It is recommended for educators and parents to remind their students that
learning requires effort and making mistakes and to help motivate the students to continue
learning even when academics become challenging (Denzine & Brown, 2015, p. 27).
Aims of this Study
According to Dr. Butler, “students must be interested and motivated to learn before
learning will take place, and this success can lead to motivation to learn more (2009). The
intentions of this study are to research and implement a strategy in a middle-school life science
classroom and to observe its effectiveness on student motivation to learn. The strategy is to
introduce a career in science before each lesson that allows the students to become interested and
motivated to learn the content of the lesson. The following research question was established to
guide the study: How, if at all, will introducing different careers in science motivate students to
learn science and develop an interest in pursuing a science career? The goal of this study was to
recommend a strategy, to implement the strategy in science classrooms, to increase motivation to
learn science, and to spark student interest in pursuing careers in science.
Literature Review
Lin-Siegler et al. (2016), performed a study on motivation that focused on a diverse
group of ninth and tenth-grade students. The 402 participants, approximately 60% male, mostly
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came from low-income families and minority groups (Lin-Siegler et al.,2016). The study’s
purpose was to convince the focus students that scientific achievement stems from effort rather
than ability (Lin-Siegler et al.,2016). It was a prevalent belief of their students that they could not
be scientists due to their abilities. The researchers attempted to fulfill their purpose by
introducing stories of scientists who struggled while examining science, but overcame their
challenges (Lin-Siegler et al.,2016). “These stories were designed to show students that even the
most accomplished scientists are relatable people who often fail and struggle through difficulty
prior to their triumphs” (Lin-Siegler et al.,2016). The impact of the investigation was evaluated
by an activity the researchers had the students complete. An experimental group of randomly
chosen students read biographical stories about scientists that struggled in their career. The
control group in the study read stories that solely focused on the scientists’ achievements (LinSiegler et al.,2016).
The ultimate goal of Lin-Siegler and colleagues’ 2016 study was to observe if struggle
stories would improve students’ motivation and achievement in science classes. They distributed
a survey prior to implementing their methods. The survey gathered information on the students’
initial beliefs about intelligence, efforts, goals, and failures. The researchers compared the initial
results to their final assessment of students’ beliefs that followed the study. Their data presented
that the experimental group’s science grades improved, whereas the control group’s grades did
not. Their results reflected that achievement stories about scientists are detrimental toward the
students’ motivation (Lin-Siegler et al.,2016). Lastly, the data collected had evidence of lowperforming students who especially benefited from the struggling scientist stories. When
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compared to the low-performing students who read the achievement stories, the experimental
group had a significant increase in their performance in science class (Lin-Siegler et al.,2016).
Research performed by Adams et al. (2014), showed the valuable effect of a specific
program to motivate young women to pursue careers in STEM (Science, Technology,
Engineering, and Mathematics). They examined out-of-school time (OST) science programs for
young students and how they factor in learning science (Adams et al., 2014). The OST science
program of focus in the study was Lang Science Program. The Lang Science Program was longterm, in which the students attended approximately 165 hours a year (Adams et al., 2014). The
participants were selected through a competitive application process to choose students who are
more likely to remain in the multi-year program (Adams et al., 2014). The participants begin the
program in middle school and return each year until they graduate (Adams et al., 2014). Data
was collected on the students through interviews in order to analyze the program’s long-term
results of participation. The study followed the participants through collage to see Lang Science
Program’s influence on their career path.
Lang Science Program was developed to have middle school participants focus on the
areas of science involving earth and space, anthropology, biodiversity, and conservation science
(Adams et al., 2014). When the participants enter high school, the curriculum then shifts to
focus more on electives within those areas of science but relate to specific exhibits at the
museum the program takes place (Adams et al., 2014). The program organizes hands-on
learning activities, scientist talks, field trips, and access to the museum’s labs and collections to
engage the participants (Adams et al., 2014). Throughout the students’ years of involvement in
the program, they are given the opportunity to work in groups and design their own research
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projects (Adams et al., 2014). High school participants, during their last years in the Lang
Science Program, are introduced to a college and career readiness curriculum to help them
decide where to attend college and what career to pursue (Adams et al., 2014).
Adams et al. (2014), after analyzing the participants’ responses and personal successes,
found that many of the students valued the relationships and connections they were introduced to
through the program. The students enjoyed having similar interests with the other participants
and having a safe environment to do the things they are passionate about. One female participant
initially went to college to pursue chemical engineering, but once she was in the program, she
found it to be uncomfortably competitive and male dominated (Adams et al., 2014). She decided
to switch to biochemical engineering because there were “more girls” (Adams et al., 2014). This
female participant was only one of many Lang Science Program alumni that was facing similar
challenges when she entered college. She and others felt that they were not prepared for the
culture of science outside of the Lang Science Program. The alumni were discouraged by the
lack of representation of different ethnic groups and women. The researchers noted in their
findings that this correlated with other studies that have shown underrepresented students tending
to switch out of STEM majors or decide to drop out of college (Adams et al., 2014). Some
participants, however, found the experiences at Lang Science Program and its memories to last
and motivate them to continue. An investigation, performed by Mistler-Jackson and Songer
(2000), studied the link between student motivation and internet technology. The investigation
was focused on the participants of Kids as Global Scientists (KGS) program (Mistler-Jackson &
Songer, 2000). It was an eight-week program that taught participants about atmospheric science
while using a specific software to study wind, precipitation, temperature and pressure, clouds,
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and humidity (Mistler-Jackson & Songer, 2000). There were approximately 3,500 students that
participated in the program across 80 different classrooms (Mistler-Jackson & Songer, 2000). To
narrow down their study, the researchers focused on one classroom of sixth graders that
performed the KGS program (Mistler-Jackson & Songer, 2000).
The process of the investigation began with having the sixth-graders complete a
motivation questionnaire that evaluated their perceptions of themselves in five areas of
motivation: self-efficacy, control, interest, value, and goal orientation (Mistler-Jackson &
Songer, 2000). The researchers also had the students complete two written assessments before
and after the eight-week program that evaluated their learning (Mistler-Jackson & Songer, 2000).
The two assessments were the same other than the questions being worded differently (MistlerJackson & Songer, 2000). The study also collected initial and final interviews of six focus
students (Mistler-Jackson & Songer, 2000). The interviews were intended to give a broad
overview of all the participants’ motivation and viewpoints (Mistler-Jackson & Songer, 2000).
The results of Mistler-Jackson and Songer’s (2000) research suggested that internet
science programs can increase self-efficacy in low to moderately motivated students. They found
that the motivational changes happening in their participants was from specific curricular
features of the program that maximize productive use of the technology (Mistler-Jackson &
Songer, 2000). The three features that the researchers suggest to encourage students to learn with
internet technology are: “telecollaboration, authentic questions, and time to develop integrated
understandings of the science concepts in context” (Mistler-Jackson & Songer, 2000, p.475). The
researchers recommend telecommunication programs “to support motivational and learning
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opportunities for students” and network science projects to inspire students to discover science
(Mistler-Jackson & Songer, 2000, p.477).
Motivation to learn science has undoubtedly been a perplexing topic of interest for
researchers specializing in education. However, there has been some scrutiny of how to
accurately measure levels of motivation in learners. Fortunately, Glynn has developed a
questionnaire that has been tested in numerous studies and is recognized as an accurate
measurement of motivation within students. In 2006, Glynn worked with Koballa to create the
original Science Motivation Questionnaire (SMQ) that was later revamped and widely
recognized by Glynn to be known as the Science Motivation Questionnaire II (SMQII). The
SMQ was developed after extensive research on motivational constructs and assessed six areas
of motivation: “intrinsically motivated science leaners, extrinsically motivated science learning,
relevance of science learning to personal goals, responsibility (self-determination) to learn
science, confidence (self-efficacy) in learning science, and anxiety about science assessment”
(Glynn & Koballa, 2006, p.26). Glynn and Koballa (2006) intended for the SMQ to be used in
college science courses and recommended that instructors administer the questionnaire at the
beginning and end of a course to understand the impact of their course on student motivation to
learn science.
In the designing of SMQII, it was sought to “provide information on how motivated a
student is and why a student is motivated or not motivated to learn science” (Glynn et al., 2009,
p.129). Unlike the SMQ, the newly modified questionnaire assessed five areas of motivation
involving: intrinsic motivation and personal relevance, self-efficacy and assessment anxiety, selfdetermination, career motivation, and grade motivation (Glynn et al., 2009). The researchers
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used the survey in a study to examine the motivation to learn science of 770 nonscience majors
that were enrolled in a college introductory level biology course (Glynn et al., 2009). After the
students responded to the survey questions, they wrote an essay that asked them to “describe
your motivation to learn science and explain it in as much detail as possible” (Glynn et al., 2009,
p.131). Glynn and his colleagues (2009) found the SMQII to be an effective tool to measure
student motivation levels to learn science. However, they suggest the survey to be supplemented
with interviews and other qualitative techniques to fully understand the motivation within
students (Glynn et al., 2009).

14

Chapter II: Materials and Methods
The intention of this research study was to investigate a specific strategy to increase
student motivation to learn science and increase the number of students interested in pursuing
careers in science. The observations were made during the spring of 2021, while the author was
student teaching seventh-grade middle school life cience. The investigation took take place in the
science classroom of a school located in a small town in rural Midwestern United States. The
town’s population is 925. The school currently has approximately 420 students in grades 6-12,
with 7% students of color, and its student to teacher ratio is 17:1. The district has open
enrollment, and hence, there are students commuting from other surrounding towns and cities.
The racial diversity in the school is low, however, there is diversity within the students’
backgrounds, values, and learning needs.
Sample
There were 54 middle school students who participated in the study. Twenty-five of the
participants identify as female and 29 participants as male. All the students were currently
enrolled in seventh-grade life science and between the ages of 12 and 13-years-old. The 54
students were separated into three class periods, each 46 minutes in length. The students have
seven class periods, excluding a 19-minute advisory, in a school day. The first and second
classes of seventh-grade life science had 17 students in each class with starting times of 9:10 am
and 12:38 pm. The third and final class of seventh-grade Life Science had 20 students and started
at 2:18 pm. Class two had one student that was distance learning and class three had five students
distance learning. Distance learners met synchronously via Google Meet during class time.
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Daily Procedure
For the eight-week duration of teaching seventh-grade life science, a motivational
teaching strategy developed by the author and was implemented into the classroom. The strategy
involved beginning class with a five-to-ten-minute activity introducing a career in science (see
Appendix). During the first 26 class periods of using the strategy, the students entered the
classroom and saw a Google Presentation slide of a letter, A though Z, displayed on the Smart
Board. Each day there was the next letter of the alphabet displayed in order. The students would
spend the transition period (approximately 1-2 minutes) before the bell rings to silently sit at
their seat and try to guess what career in science starts with that letter. As soon as the bell rang to
signify the start of class, the students raised their hands to share their guesses. The author gave
them clues to whether their guesses were close to the correct answer. If a student guessed the
correct career, or the class did not know what career it could be, the next slide was displayed on
the Google Presentation to reveal the career.
Following the reveal, the author asked questions to engage the class in discussion about
the career in science. Acceptable questions asked included: (a) Who has heard of this career? (b)
Do you know what this career is? (c) Do you know anyone in this field of work? (d) What do you
think a day in the life of this career would look like? After the class discussion, the author
explained the career and provided examples. Typically, once the science career was explained,
the students then watched a YouTube video relating to the career. For example, it may be an
interview of a professional in that field or an infographic explaining the occupation further.
Finally, to wrap up the activity, the students were asked if they would be interested in pursuing
the career in science. The students were also reminded that learning science, such as the content
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in their current life science course, could prepare them for their future in that career. Each day,
the science career would be added to their “Careers in Science” wall located in the back of the
classroom (see Figure 2.1). An example of the activity is shown below.
Figure 2.1
Careers in Science Wall

Day 7: Forensic Scientist Career Example
The seventh day of implementing the strategy, the students entered the classroom to find
a Google Slide projecting the letter “F” on the Smart Board (Figure 2.2). As the students entered
the classroom, they sat at their seat and began silently brainstorming a career in science that
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starts with the letter. Once the bell rang signifying the start of class, the author asked the class to
raise their hand to begin guessing the career. Students stated their guesses upon being selected.
Students guessed flower-ologist, florist, fish-ologist, fish scientist, forensic anthropologist and
others. Author would respond with “no”, “nope”, or “you are getting closer” as appropriate. In
one of the three classes of seventh-grade life science, a female student guessed forensic scientist.
The author responded with positive reinforcement saying, “Yes! You guessed it!” then displayed
the next Google Slide that revealed the career (see Figure 2.3).
Figure 2.2
Letter Google Slide

18

Figure 2.3
Science Career Reveal Google Slide (US Department of Defense, 2006)

After revealing the career (Figure 2.3) and having the students raise their hands if they
have heard of the career, the author asked, “What does the term forensics mean?”. When given
the opportunity to raise their hands and respond, many of the students made connections to crime
shows and movies they have seen. They mentioned the term having to do with crime and solving
them. Once the students were done providing their insight, the author explained that it meant
solving crimes using science. The author then asked, “Knowing what forensics means, what is a
forensic scientist?”. A few students simply read the definition off the Google Slide but others
said, “they are scientists that use science to solve crimes.” Next, they were asked to share what
types of activities they think a forensic scientist does to help solve crimes using science. The
students responded with “finding fingerprints” and “looking at DNA.” The author displayed the
next slide in the Google Presentation (Figure 2.4) to show an infographic to explain the job
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duties of a forensic scientist. A discussion was started about the life of a forensic scientist and
how difficult some aspects of the career might be. The students asked questions and shared their
thoughts.
Finally, the last Google Slide was displayed (Figure 2.5) that had a YouTube video
attached. The video was of a female forensic scientist, Paris Johnson, that was interviewed to
discuss her career and how she entered into the profession. The students watched the video as a
class and then continued the conversation about forensic scientists. They were given time to ask
questions regarding the career. To wrap up the activity, the author asked the students to raise
their hand if they would be interested in becoming a forensic scientist. Many students were
interested.
Figure 2.4
Science Career Informative Google Slide (DeLeon, 2019)
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Figure 2.5
Video Interview with Forensic Scientist Google Slide (Michigan State Police, 2020)
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Chapter III: Observational Analysis and Discussion
At the end of the eight weeks of student teaching, the author reflected on the interactions
with the students and their engagement in the activity. On the final day of student teaching, the
students were verbally asked to raise their hand if they enjoyed the activity. They were also
asked to raise their hand if they were interested in pursuing a career in science and were given
the opportunity to share what was their favorite science career that was discussed. Author
encouraged the students to share their opinions on what changes could be made to the daily
activity. Lastly, the students were asked to share their favorite and least favorite lesson, activity,
or project that was completed during their time with the author.
While observing the responses of the students, over half of the students in each class
period raised their hand when asked whether they enjoyed the activity. There were fewer than
half in each class that wanted to pursue a career in science but those who were interested shared
being interested in engineering, pediatrics, forensic science, and marine biologist. There were
several other careers mentioned, however the previously mentioned careers were the most
popular. The students suggested spending more time on each career and having more activities
instead of videos. Numerous students said the daily motivational activity was their favorite
segment of their time with the author.
It was apparent the students enjoyed the implemented motivational activity. One female
student would bring a list of careers, each day, that started with the letter planned to be covered.
When talking with the author, she mentioned being curious about what the next career would be.
The student researched possible careers and would complete a quick search on what the careers
entailed. She made her list, on the bus, while on her way to school. The author also observed the
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students getting excited about the activity before the bell rang each day. The students would talk
to each other about what careers they think the letter will reveal. Many students guessed science
words and added “-ology” or “-ologist” to the end of the word. They would tell the author that
they had been discussing the careers with students in other classes to try and get them to reveal
the career ahead of time. This behavior showed that the students were thinking about careers
outside of class and the activity could be sparking an interest in science careers. There would
need to be further research conducted before the author would confirm, or deny, that the students
were becoming motivated to learn science and interested in pursuing a science career based on
the daily motivational strategy.
Limitations
Limitations that have the potential to affect the results of the study include: The
Coronavirus Pandemic, distance learning, time of each class period, and participant privacy. Due
to the pandemic, students expressed concerns about their motivation to come to school and
complete assignments. This may have affected their overall motivation rather than their
motivation to learn science specifically. Distance learners tended to skip class, or not participate.
This could have impacted their involvement in the study. Similarity, the students in earlier and
later class periods were more difficult to engage because of the time of day. The SMQII was
administered to the participants in this study, and the results were analyzed. For privacy
purposes, these results cannot be presented in this paper but will be used as the basis of a pilot
for future testing.
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Chapter IV: Conclusion
Research has supported the importance of motivation in student learning. There is
evidence that students lose motivation as they advance in their academic career, which affects
their learning of the subject (Vedder-Weiss & Fortus, 2011). The purpose of this research study
was to recommend a strategy, for science educators, to not only increase student motivation to
learn science but also to spark students’ interest in pursuing careers in science. The following
research question was used to guide the study: How, if at all, will introducing different careers in
science motivate students to learn science and develop an interest in pursuing a science career?
After eight-weeks of implementing a daily motivational activity that involved introducing
careers in science to middle schoolers, it was observed that many of the students were engaged
and enthusiastic about the activity. However, it is still unclear whether the activity increased their
motivation to learn science and if more students are interested in science careers. Further
research would need to be conducted to numerically measure each students’ motivation, to learn
science, before and after the activity is implemented into the classroom. Although the study was
inconclusive, the author recommends the strategy of introducing careers in science as an
effective activity to implement into science classrooms.
Aim for Further Research
Concluding the implementation and observation of the activity, the author planned for a
second study to be conducted. The second study would directly measure the participants
motivation and interest to pursue science careers. In future studies, the author would like to
distribute Glynn’s 2009 Science Motivation Questionnaire II (SMQII) which was introduced
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earlier in this paper. The participants of the study would take the SMQII before the activity is
implemented into the classroom routine. For a set amount of time, ideally a full school year, the
activity would be carried out. Following the timeframe of the study, the participants would take
the same survey to see if there was a change in their initial motivation. Lastly, the author would
like to interview participants to get an understanding of their motivational level and interest in
science careers.
There are several other ways that future research can be conducted. Instead of having all
students participate in the motivational activity, there could be a control class and an
experimental class. The control class would not adopt the strategy and the experimental class
would. The SMQII, when distributed before and after the activity, would be able to tell which
class has higher motivation overall, depending on the students’ results. Possible post
implementation interview questions to ask the participants include: (a) Do you plan on attending
college? (b) What career do you think you want to pursue someday? (c) Why do you want to
pursue the career you listed above? (d) Did you like learning about the different science careers
at the start of class? Why or why not? (e) Did the activity make you consider pursuing a career
in science? Why or why not? (f) Did the activity get you excited to learn about science? Why or
why not? (g) Knowing that motivation means “a willingness or want to do something,” how
motivated are you to learn science on a scale of 1 to 5 (one being no motivation and five being
highly motivated)? (h) Why did you think your motivation to learn science is at that level (the
number you chose in question 7)? Long-term research might include keeping in contact with the
participants and observing their career paths to see if they pursue a career in science. Overall,
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there appears to be potential within the activity that could help students to become motivated to
learn science and become interested in science careers.
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Appendix
Schedule of Careers in Science
Day 1: Overview of Science Careers
Day 2: Anthropologist
Day 3: Biologist
Day 4: Civil Engineer
Day 5: Doctor (MD vs. DMD)
Day 6: Ecologist
Day 7: Forensic Scientist
Day 8: Geologist
Day 9: Herpetologist
Day 10: Immunologist
Day 11: Journalist (Scientific Journalist)
Day 12: Kinesiologist
Day 13: Laboratory Technologist
Day 14: Marine Biologist
Day 15: Nurse
Day 16: Oceanographer
Day 17: Pharmacist
Day 18: Quantum Physicist
Day 19: Roboticist
Day 20: Science Teacher
Day 21: Toxicologist
Day 22: Urologist
Day 23: Volcanologist
Day 24: “Weather Expert” Meteorologist
Day 25: “X-ray Expert” Radiologist
Day 26: Youth Doctor (Pediatrician)
Day 27: Zoologist
Day 28: Botanist
Day 29: Chemist
Day 30: Geographer
Day 31: Electrical Engineer
Day 32: Surgeon
Day 33: Psychologist
Day 34: Discussion and Reflection

